Active tectonics in the south part of Alborz Mountain (Iran) has greatly influenced the drainage system and geomorphic expressions. The metropolis of Tehran is located at the southern foothills of the Alborz Mountains at the abrupt topographic boundary between the mountain range and the northern border of the central Kavir Desert. The presence of active faults and tectonic activity, threatens the area and shows the vulnerability of this Tehran city. So the evaluation of active tectonics of Tehran City is necessary because of vast human activity, which has hidden geomorphic feature. Active tectonics of Tehran City was evaluated by using Digital elevation model (DEM) derived drainage network and three geomorphic indices basin (asymmetry factor (AF), basin shape index (Bs) and mountain front sinuosity (Smf)). The average of the three measured geomorphic indices was used to evaluate the distribution of relative tectonic activity in the study area. Furthermore to overcome some inevitable error in this method, field investigation was carried out also remote sense was studied, and finally the obtained results were compared with existing seismic data. The result confirms that the East South, East North and West North Tehran have high rate of relative tectonic activity (RTA) respectively.
Introduction
Landscapes in tectonically active Alborz Mountains are the result of complex in- tegration of the effects of the Arabian-Eurasian convergence and clockwise rotation of the south Caspian basin with respect to Eurasia. In the active area, the rate of activity and rock uplift could be considered as the main factor with contribution of erosional processes that could control present-days topography of area [1] [2] . The active processes have an important role for making the shape of the drainage pattern in tectonically active regions and control drainage geometry and river deflections; basin asymmetries also are responsible for accelerated river incision [3] . The high populated Tehran in the southern domain of the Alborz Mountains is the eastern branch of the Alpine-Himalayan orogeny in Iran. This megacity is located near seismically active faults in the north, [4] [5] . The presence of diverse fault orientations showing evidence of internal post-Pleistocene deformation in this zone and the existence of historical and instrumental data confirm the seismic hazard treating the city, showing the vulnerability of this city. Considering the fact that, the Tehran city has not experienced any major destructive earthquakes for around 200 years, it is necessary to study the evaluation of tectonic activity of Tehran City. The study area has been developed on recent alluvial deposits originating from the rising of Alborz Range, accumulated on hard rock through complex geological formations [6] .
In this study tectonic activity of Tehran City was evaluated and they were tried to classify and specify the high tectonic activity areas. Three significant morphometric indices were used for this evaluation: drainage basin asymmetry (Af), drainage basin shape (Bs) and mountain front sinuosity (Smf). It is necessary to express that some error would be inevitable in this method's results, due to the impact of various factors such as various deposits of sediments, different weather conditions and different levels of erosion. So to overcome this problem, field investigation was carried out and remote sensing was studied based on satellite image, aria photos and Google Earth. Finally their obtained results have been compared with existing historical earthquake and micro-seismic records during past 11 years (2006 till 2017). The aim of this study is to characterize the activity of faults in zones (faults) of Tehran City for better understanding of the tectonics which could provide a better planning of future studies in this area. have tried to quantify the behavior of tectonic movements. Quantitative measurements and numerical geomorphologists give the opportunity to evaluate different landform real and tangible. Neo-tectonic of tectonic activity is defined as the consequences of this movement can be observed in the faults, alluvial fans, alluvial plains and morphometric watershed system on the active foothills. In this research, three morphometric indices were assessed. Morphometric indices are known to be useful for categorizing of activity level in active tectonic subjects. These studies are also important in evaluating earthquake hazards, in particular those areas with relatively high activity such as in the Holocene and late Pleistocene [9] [10] [11] [12] . In the present studies with focus onmountain fronts, tectonic activities was analyzed based on drainage basin asymmetry (Af), drainage basin shape (Bs) and mountain front sinuosity (Smf) indices [13] [14] .
A combination of these indices of geomorphological features results, with geographic information systems (GIS), remote sensing study, field investigation and Micro-seismic records provides us a valuable quantitative method. This procedure presents relative rates of tectonic activity [15] and this procedure previously has been used by researchers in tectonically active areas such as SW USA [13] , In Hindu Kush [16] and in different part of Iran [17] .
Morphometric Analysis and Results
GiRockwellen [13] selected morphologic attributes of tectonic landforms, one can determine the corresponding tectonic history; or similarly, given information about the tectonic history, can one determine how landforms will evolve in high elevation ranges, the recent tectonics activity tectonics could observed as were analyzed. In the west and South part of Tehran it could not be evaluate even on topographic map in scale of 1:25,000, because of flatness and low altitude of that area, therefore in present study north and east part of city were focused ( Figure 2 ).
Drainage Basin Asymmetry Factor (AF)
The asymmetry factor (AF) is widely used to evaluate the existence of tectonic tilting at the scale of a drainage basin. AF is defined by,
where "Ar" is the area in right side of the basin of the stream, "At" is the total area of the drainage basin and both were quantified in ArcGIS and Global Mapper. Change in inclination perpendicular to the stream direction and also the tectonic activity have direct effect on "AF". In active area, the steep side of mountainous is formed by displacement two sides of faults and this displacement leads (sub-basin 9). AF values were divided into three classes: class 1 (AF > 6); class 2: (3 > AF < 6), and class 3 (AF < 3) ( Figure 3 ; Table 1 and Table 4 ).
As it reports on the Table 1 , sub-basin 1, 3, 8, 9, 12 and 13 are categorized in class 1, sub-basin 2, 6, 10 and 11 in class 2 and sub-basin 4, 5 and 7 in class 3 (Table 1 and Table 4 ). 
Drainage Basin Shape Index (Bs)
Rapidly uplifted mountain fronts generally produce elongated and steep basins [21] . In active tectonic areas, the shape of young drainage basins relatively are elongated in parallel to the topographic slope of a mountain. When tectonic activity reduces by continued topographic evolution, the elongated shapes are changed into circular basins [10] . The reason of this shape changing is because where the stream's energy has been directed to down cutting, the shape of drainage basin are narrower near the high elevation in mountain front; and in opposite, when the elevation decrease, the shape of drainage basin changes to circle.
The horizontal projection of a basin may be described by the basin shape index 
where "Bl" is the basin's length, and "Bw" is the basin's width. High values of "Bs" show the elongated basins and generally associated with relatively higher tectonic activity. Low values of "Bs" show circular shaped of basin, and generally associated with low tectonic activity. Therefore, "Bs" is related to the rate of active tectonics. "Bs" was calculated by using the DEM and classified into three classes: class 3 (inactive (Bs < 3)); class 2 (semi active (3 < Bs < 4)) and class 1 (active (4 < Bs)) [10] & [21] . Computations show that sub-basin 4 has the lowest Bs value (1.4) and sub-basin 12 has the highest (5.5) ( Table 2 and Table 4 ). As it reports on the Table 2 , sub-basin 8, 9, 12 and 13 are categorized in class 1, sub-basin 1 and 3 in class 2 and sub-basin 2, 4, 5, 6, 7, 10 and 11 in class 3 ( Figure 4 ). Smf Lmf Ls =
where "Lmf" is the mountain front's length along the mountain piedmont junction(the topographic break in the slope), and "Ls" is the mountain front's length that is measured along a straight line [19] . Most active mountain fronts show Figure 5 and Table 3 and Table 4 . Computations show that the Mountain front no.6, 10 and 11 has the lowest "Smf" value (1.4) and classified in the class 1 and
Mountain front no. 2 has the highest (2.6) and Mountain front no. 1 till 5 and 7 till 9 with are classified in class 2 (Table 3 and Table 4 ). Base on Mountain
Front Sinuosity analysis result, the East North and East South part of Tehran is active (Somewhat matching as the result of other geomorphology index).
Relative Tectonic Activity
Relative tectonic activity is regularly evaluated by at list two main morphometric indices, and investigations generally focus on a typical mountain front [10] [13] . As explained above, 3 asymmetry factor (AF), basin shape index (Bs) and mountain front sinuosity in areas affected by the active faults were analyzed. In order to differentiate values as the index related to rock resistance, different levels of average rock strength were defined (by using existing Lithology type map of study area). Classification of Frontal Mountain based on relative tectonic activities is a new relative method and the results obtained from these three indices were combined to yield an index of relative active tectonics (IRAT) using GIS. The average of the three measured geomorphic indices were used to evaluate the distribution of relative tectonic activity in the study area. Three classes were defined to define the degree of relative tectonic activity: class 1, high (1.0 > IRAT < 1.5);
class 2, moderate (1.5 > IRAT < 2) and class 3, low (2 > IRAT) ( Table 4) . Relative tectonic activity is the final goal in this process and the "Smf", "Bs", and 
Remote Sensing and Field Evidence of Neo-Tectonics
Some types of observations can be searched in satellite imagery, area photo, dig- be controlled by active tectonics, and therefore they record information about the Quaternary landscape evolution and several stages of uplift. In Figure 6 , and Rey thrust faults(three E-W trending fault located in the southern Tehran plain) [26] . The 1384 AD destructive Rey region earthquake, has also been located on Pishva Fault [29] . Where paleoseismological evidence of the last event (in 1830 AD: M~7.1) found along Mosha-North Tehran Fault system within north of the region [30] (Figure 9 ).
Instrumental Earthquake
Micro-earthquake studies are an important part of seismological researches in active area. Results from such studies are usually integrated with other information and theoretical investigations in order to understand Seismo-genesis and activity of area. Micro-earthquakes have long been studied in Tehran zone [31] .
In this study, the micro-earthquakes around Tehran (the permanent local seismological network of the IRSC, "Iranian Seismological Center") were downloaded. They are included all latest earthquakes with magnitudes bigger than 2.5, 
Discussion
The geomorphic indices are known as one of powerful tools for evaluating the influence of active tectonics. In the mountains where tectonic activities are high, like gathering locations of active folds and faults, the effect of their activity, clearly is shown by geomorphic indices.
In the area, by using GIS and remote sensing data (DEM and imagery), these indices can be used as a reconnaissance tool to notice the geomorphic anomalies were selected ( Figure 5 ). This factor were changed from 1.4 (Mountain front no.6, 10 and 11) till 2.6 (Mountain front no 2) and them were divided in 2 class:
Mountain front no. 6, 10 and 12 categorized in class 12 and Mountain front no.
1 till 5 and 7 till 9 are classified in class 2 (Table 3 and Table 4 ).
Finally the average of the three measured geomorphic indices were used to evaluate the distribution of relative tectonic activity in the study area (Table 4) .
Three classes were defined to define the degree of relative tectonic activity: class 1, high (1.0 > IRAT < 1.5); class 2, moderate (1.5 > IRAT < 2) and class 3, low (2 > IRAT) ( Table 4) .
It is necessary to express that, due to the impact of various factors such as various deposits of sediments, weather conditions and erosion,. some error would be inevitable in this method results, So to overcome to this problem, field and tilting of water way on the Baghe-Feiz anticline (Figure 7(e) ). Also in field investigation, the trace of NTF was detected in some out crop with ~7 till 8 ka.
age in the NW of Tehran City (Figure 8 were obtain from Geomorphic Indices.
Conclusions
• For evaluation tectonic activity of metropolis Tehran City (Iran), three geo- 
